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(54) DISPLAY DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To provide high resolution display by eliminating a color display failure. 
CONSTITUTION: A clock signal CLK having a 3/2 pixel period as a cycle and a 
start pulse SP for starting sampling are generated, based on these clock signal 
CLK and start pulse SP sampling pulses delayed by three pixel periods are 
sequentially generated by a pulse determining circuit and a column electrode 
driving circuit and by means of these sampling pulses pixel data of three adjacent 
red, green and blue colors are simultaneously sampled by a sampling circuit. Thus, 
since three dots of adjacent R, G and B are simultaneously sampled, color 
reproduction is improved and the structure of the column electrode driving circuit 
is made simple. Also, since a clock signal having a frequency 2/3 of a 
conventional clock frequency is inputted, occurences of unnecessary width 
projection and logic erroneous actions are prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Each pixel which has two or more red and each green and blue color is arranged in the shape 
of a matrix. It has a maintenance means to incorporate red and a green and blue video signal by the 
sampling pulse, and to hold. In the display driving gear which the odd-numbered train electrode and the 
even-numbered train electrode are scanned [ driving gear ] in a separate drive circuit, and supplies and 
displays a video signal on this each pixel A clock signal generating means to generate the clock signal 
which makes a 3/2-pixel period a period, A start pulse generating means to generate the start pulse 
which starts a sampling, It is based on this clock signal and a start pulse. During the 3-pixel period one 
by one by sampling pulse generation means to generate this overdue sampling pulse, and this sampling 
pulse The red of three points which adjoins, respectively, the display driving gear equipped with a 
sampling means to sample a green and blue pixel to coincidence. 

[Claim 2] In the display driving gear which it is arranged [ driving gear ] in the shape of a delta green and 
blue every [ red and 13 pixels over even lines, and supplies and displays a video signal on these two or 
more pixels two or more pixels prepared in the shape of a matrix adjoin — level — level to odd lines — 
The display driving gear which has the sampling means which repeats a sampling so that two colors 
which adjoin horizontally the timing of a sampling of the video signal supplied to this each pixel may be 
sampled to coincidence and other one color may be sampled to the following timing. 

[Claim 3] In the display driving gear which it is arranged [ driving gear ] in the shape of a delta green and 
blue every [ red and ] 3 pixels over even lines, and supplies and displays a video signal on these two or 
more pixels two or more pixels prepared in the shape of a matrix adjoin — level — level to odd lines — 
The 1st sampling pulse which samples the video signal for giving the pixel of this one horizontal of odd 
lines of a display panel, The display driving gear which has a sampling means to shift and sample the 
phase of the 2nd sampling pulse which samples the video signal for giving the pixel of this horizontal of 
even lines that this display panel adjoins. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display driving gear of the train electrode especially 
about the display driving gear which allotted each pixel to the location where a line electrode and a train 
electrode cross in the shape of a matrix while allotting everywhere adjoining 3 pixels which presents red 
(it is called Following R), green (it is called Following G) f and blue (it is called Following B), respectively 
like a liquid crystal display, a electroluminescence display, and a plasma display. 
[0002] 

[Description of the Prior Art] An example of this kind of display driving gear is indicated by JP,63- 
24770,A (name: the amorphous silicon thin film transistor liquid crystal panel drive approach, 
International Patent Classification:H04N). Since the approach of displaying by 1 pixel as a mixed color 
which mixed three colors of R, G, and B cannot be taken when displaying one point which has a color 
image in a matrix mold display in this conventional technique The technique displayed as combination 
color which adjusted the shade of each color of R, G, and B, and doubled the three colors by each pixel 
of the pixel which presents the pixel which presents R, the pixel which presents G, and B is taken. For 
this reason, three colors for originally displaying one certain point, R, G, and B, will occupy the display 
screen not over one point but over a 3-pixel wide area, and an image becomes quite coarse, therefore, 3 
pixels which occupies the display screen are equivalent to one point — the device which shifts the time 
amount which samples the pixel signal given to the pixel which makes the matrix of the display screen 
precise like, or presents each color of R, G, and B from a video signal, respectively according to the 
display position on the screen of each pixel is needed. 

[0003] Here, taking the case of a TFT-liquid-crystal display, it explains based on drawing 9 . Drawing 9 
is the block diagram of the conventional TFT-liquid-crystal indicating equipment with the display panel 
which allotted the pixel in the shape of a matrix. In drawing 9 , the dot as a picture element which has 
two or more colors of each of R, G, and B is arranged in the shape of a matrix, the train electrode drive 
circuits 1 and 2 are arranged by turns, and the odd-numbered train electrode and the even-numbered 
train electrode are scanned in a separate drive circuit. The source S of TFT which the source S of TFT 
which is a thin film transistor in the odd-numbered train is connected to the train electrode drive circuit 
1 through the source bus line SU, and is in the even-numbered train is connected to the train electrode 
drive circuit 2 through the source bus line SD. Moreover, the drain D of TFT is connected to a pixel 
electrode, and Gate G is connected to the line electrode drive circuit 3 through the gate bus line g. 
[0004] Thus, each pixel is allotted to the part where the line electrode g and the train electrode s cross, 
and consists of transparent pixel electrodes and TFT(s). In each [ these ] pixel, it has the filter of R, G, 
and B, respectively, and the transmission of liquid crystal changes according to the pixel signal 
impressed to the pixel electrode, and when the white light from the back light which had reinforcement 
adjusted by this liquid crystal passes said filter, the color of a filter serves as structure which attaches 
and presents a shade. Here, each pixel is describing the filter color which it has, respectively like R, or G 
or B. 

[0005] By the above-mentioned configuration, the line electrode drive circuit 3 impresses ON state 
voltage to the line electrode g sequentially from the first line electrode g1. This ON state voltage is 
supplied to the gate G of two or more TFT(s) connected to one line electrode g all at once, and makes 
coincidence turn on TFT as an analog switch at this time. Moreover, the train electrode drive circuits 1 
and 2 sample the pixel signals VR, VG, and VB of each R, G, and B included in a video signal at the 
sampling period (tau) based on the start pulse SP given from the outside, and clock signal CK, and give 
them to the train electrodes SU1, SD1, and SU2 connected to the pixel which presents R, G, and B, 
respectively. Here, if TFT on the line electrode g1 turns on, between the source S of TFT and Drain D 



flows, and through the train electrodes SU1, SD1 f and SU2, the pixel signals VR, VG, and VB of the 
analog which the train electrode drive circuits 1 and 2 generated will be given to the pixel electrode of 
each pixel of R f G, and B, and will be held. 

[0006] According to the pixel signal impressed to this pixel electrode, the transmission of liquid crystal 
changes, and when the white light from the back light which had reinforcement adjusted by this liquid 
crystal passes a filter, the color of a filter attaches and presents a shade. Thus, in case each adjoining 
pixel of three points displays the mixed color which should be essentially displayed by one certain point 
by three-primary-colors R, and G and B and a user checks such combination color by looking, since only 
die-length L (=tau) has shifted, the display position of these pixels must also shift every 1 pixel also of 
pixel signals VR, VG, and VB given to these pixels, and also needs to shift the sampling time 1-dot 
period tau every. Thus, 3 point sequential sampling which carries out a sequential sampling is used 
according to the individual about the adjoining pixel of three points. 

[0007] Such a three-point sequential sampling is explained based on a drawing. The block diagram of the 
train electrode drive circuit 1 in this case is shown in drawing 10 , the block diagram of the train 
electrode drive circuit 2 is shown in drawing 1 1 , and these timing charts are shown in drawing 1 2 . In 
drawing 9 - drawing 12 , the video signals VR, VG, and VB which are pixel signals are given to the pixel 
signal terminals VR, VG, and VB, respectively. Moreover, clock signal CK of 2-dot period 2tau is given to 
the control terminals SP and CK for a start pulse SP and a period, respectively. The pulse width 
decision circuit 4 of the train electrode drive circuit 1 generates the pulse SPU which has reception and 
predetermined pulse width for a start pulse SP. Moreover, the pulse width decision circuit 5 of the train 
electrode drive circuit 2 generates the pulse SPD which has reception and predetermined pulse width 
for a start pulse SP. 

[0008] D flip-flops DU1, DU2, and DU3 and — to which series connection of [ in the train drive circuit 1 
shown in drawing 10 ] was carried out next, respectively As the pulses SPU, QU1, QU2, and QU3 and — 
which are given to the input terminal D are incorporated when clock signal CK given to an input terminal 
ck starts, and shown in drawing 12 Sequential generation of the pulses QU1, QU2, QU3, and QU4 and — 
which delayed time amount 2tau every is carried out, and these are given to each sampling circuit 6, 
respectively, since, as for the pulse period of pulses QU1, QU2, and U3, only time amount 2tau has 
shifted, respectively — pulses QU1, QU2, and QU3 — the pixel signal of the video signals VR, VB, and 
VG which come out, respectively and are incorporated will have the video signal shifted every 2 pixels, 
respectively, for this reason, the image information on the pixel signal which the output-buffer circuit 7 
supplies to a train electrode — respectively — every 2 pixels — that is, it will shift die-length 2L every. 
[0009] To each input terminal ck of D flip-flops DD1, DD2, and DD3 to which series connection of [ in 
the train drive circuit 2 shown in drawing 1 1 ] was carried out similarly, and — , moreover, respectively 
Since each input terminal ck is given through an inverter 8, the pulses SPD, QD1, QD2, and QD3 and — 
which are given to the input terminal D when clock signal CK given to Terminal CK falls are incorporated. 
As shown in drawing 12 , sequential generation of the pulses QD1, QD2, QD3, and QD4 and — which 
delayed time amount 2tau every is carried out, and these are given to each sampling circuit 9, 
respectively, since, as for the pulse period of pulses QD1, QD2, and QD3, only time amount 2tau has 
shifted, respectively — pulses QD1, QD2, and QD3 — the pixel signal of the video signals VG, VR, and 
VB which come out, respectively and are incorporated will have the video signal shifted every 2 pixels, 
respectively, for this reason, the image information on the pixel signal which the output-buffer circuit 10 
supplies to a train electrode — respectively — every 2 pixels — that is, it will shift die-length 2L every. 
[0010] Thus, since the output of the train electrode drive circuit 1 and the output of the train electrode 
drive circuit 2 are connected to the scan line of an odd number train and an even number train, 
respectively, each pixel on the line electrode g which incorporates these pixel signals to coincidence will 
receive the pixel signal from the train electrode drive circuit 1 and the train electrode drive circuit 2 at 
intervals of a pixel, therefore, since the pixel electrode charged by the train electrode drive circuit of 
one side is shifted die-length 2L every, in case an image is checked by looking, the mismatch of an 
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image will not arise at all. 

[0011] Furthermore, other conventional examples of a three-point sequential sampling are explained in 
detail based on a drawing. 

[0012] The block diagram of the matrix mold liquid crystal display of the conventional delta array is 
shown in drawing 13 , and the circuit diagram of the train electrode drive circuit which drives the matrix 
mold liquid crystal display of drawing 1 3 to drawing 14 is shown. Moreover, the wave of the shift lock 
pulse at the time of driving the matrix mold liquid crystal display of the delta array of drawing 1 3 to 

drawing 15 and a sampling pulse is shown. In drawing 1313 - drawing 15 Transistors Aa1 and Ab1 Aai, 

Abi, and ... Aan, Abn, transistors Ba1 and Bb1 t and ... Bai, Bbi Ban and Bbn and transistors calciuml 

and Cb1, .... If the signal inputted into Gate g is set to "High" level, Source s and Drain d will flow 
through Cai, Cbi, Can and Cbn, respectively. If it will be in an ON state as an analog switch and the 
signal inputted into Gate g is conversely set to "Low" level, Source s and Drain d will be un-flowing, and 

will be in an OFF state as an analog switch, moreover, each output buffers F1 Fi and ... the video 

signal into which Fn was inputted from Va and Vb terminal — a suitable value — amplifying — the pixel 

signals VS1 VSi and ... it outputs as VSn. furthermore, Transistors calciuml Cai and ... Can — the 

output change-over signal CNTA inputs into each gate g — having — moreover, a transistor Cb1 

Cbi, .... Cbn — the output change-over signal CNTB is inputted into each gate g. Since it is reversed, 
respectively and these output change-over signals CNTA and CNTB repeat "High" "Low" level with 
level for every [ 1 of the Rhine period H / ] two In the period of 0.5H First, the transistors calciuml, 

Cai, Cbn will be in an OFF state... Can — an ON state — Transistors Cb1 Cbi and ... the next period 

of 0.5H — setting — Transistors calciuml Cai and ... as for a transistor Cb1 Cbi Cbn, Can will 

be in an ON state by the OFF state. 

[0013] Moreover, the shift clocks CK1 and CK2 of the period tau as shown in drawing 1515 a and 
drawing 15 b are given to shift registers 1 1 and 12. To the shift clock CK 1, the shift clock CK 2 is late 
only tau/2 on the time-axis, and is shifted only tau/2 about the phase. As shown in these shift registers 
1 1 and 12 at drawing 15 c, a start pulse SP is supplied in early stages of an one-line period. Although a 
shift register 1 1 will start a shift action if a start pulse SP is inputted, timing of the shift action is 
performed to every period tau synchronizing with the standup of the shift clock CK 1. Although a shift 
register 12 will start a shift action similarly if a start pulse SP is inputted, timing of the shift action is 
performed to every period tau synchronizing with the standup of the shift clock CK 2. 
[0014] Consequently, as shown in R> 5d of drawing 15 -, and drawing 15 h, a period is the pulse of tau, 

and the sampling pulse Sa1 which a shift register 1 1 gives to each gate g of the transistors Aa1 Aai 

of a sample hold circuit Aan** Sai, San will be delayed tau every one by one, and will be 

generated. As the sampling pulse Sb1 which a shift register 12 gives similarly to each gate g of the 

transistors Ab1, Abi of a sample hold circuit Abn** Sbi, Sbn are shown in drawing 15 i - 

drawing 15 m, a sampling pulse Sa1 the point shifted only tau/2 to Sai, .... San are only different. 

[0015] in order that [ thus, ] a shift clock / CK2 may be delayed only tau/2 on a time-axis and may shift 
the phase only pi/2 to the shift clock CK 1 — shift registers 1 1 and 12 — the timing which starts each 
shift action will be delayed only tau/2 on a time-axis. Therefore, the sampling period which a sampling 
pulse Sb1 directs to a transistor Ab1 is delayed only tau/2 on a time-axis to the sampling period which 
a sampling pulse Sa1 directs to a transistor Aa1. since the same is said of the following — sampling 

pulses Sb1, Sbi and ... the sampling period which each Sbn directs — sampling pulses Sa1 Sai 

and ... it is delayed only tau/2 on a time-axis to the sampling period which each San directs. 

[0016] furthermore, Transistors Aa1 Aai and ... a video signal Va inputs into the source s of Aan — 

having — Transistors Ab1 Abi and ... the video signal Vb which is carrying out the positive/negative 

inversion corresponding to the video signal Va is inputted into the source s of Abn. criteria [ point / that 
a line electrode and a train electrode cross the coordinate of the pixel in drawing 13 ] — carrying out — 
the train electrodes S1 and S2 and ... Sn, the line electrodes G1 and G2, and ... the numeric value of Gn 
shows, the array of each pixel to which a video signal Va is located in a line on one odd-line electrode 
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Gj — receiving — every period of tau — serial — each pixel electrodes 13 (1 j) and 13 (2 j) and ... the 
signal levels Va1 t .... Vai impressed to 13 (n, j), and ... Van is put in order. A video signal Vb corresponds 
to the array of each pixel located in a line on one even-line electrode G (j + D which adjoins the odd-line 
electrode line Gj. every period of tau — serial — the pixel electrodes 13 (1 G+D) and 13 (2 G + D) of 
each pixel, and ... the signal levels Vb1, Vbi impressed to 13 (n, (j + DX and ... Vbn is put in order. 

[0017] therefore, the signal levels Va1 Vai on a video signal Va and ... Van — sampling pulses Sa1, 

Sai and ... the signal levels Vb1, Vbi which can sample by San and are on a video signal Vb similarly, 

and ... Vbn — sampling pulses Sb1, Sbi and ... it can sample by Sbn. furthermore, signal levels Va1 

Vai and ... Van — receiving — signal levels Vb1, Vbi and ... Vbn will be only in tau/2 which 
corresponds on a time-axis at a part for a half-pixel. 

[0018] In addition, since **** has only G (green) in each pixel linked to the odd-line electrode G1 shown 
in drawing 1 3 as for the i-th pixel, the signal level Vai impressed to the pixel electrode 13 (i, 1) of this 
pixel is generated in order to reproduce green brightness, and is transmitted to the pixel electrode 13 (i, 
1) through TFT14 (i, 1) which is a transistor from the train electrode Si. Moreover, since **** has only 
Red R in each pixel similarly connected to the even-line electrode G2 shown in drawing 13 as for the i- 
th pixel, the signal level Vbi impressed to the pixel electrode 1 3 (i, 2) of this pixel is generated in order 
to reproduce red brightness, and is transmitted to the pixel electrode 13 (i, 2) through TFT14 (i, 2) from 
the train electrode Si. The same is said of other pixels. 

[0019] Next, a drive procedure is explained about the drive circuit mentioned above. 

[0020] the above-mentioned configuration — first — an one-line period — setting — sampling pulses 

Sa1 Sai and ... San, sampling pulses Sb1 Sbi, and .... since Sbn is set to "High" level one by one 

Transistors Aa1 and Ab1 Aai, Abi Aan, Abn will be in an ON state one by one, and the sequential 

sampling of the signal levels Va1 and Vb1 obtained from video signals Va and Vb Vai and Vbi Van 

and Vbn is carried out at the sampling capacitors Da1 and Db1 Dai and Dbi Dan and Dbn. The 

above is a three-point sequential sampling method. 

[0021] Furthermore, there is a three-point coincidence sampling method which samples a signal level of 
3 pixels like drawing 1 6 shown in JP.3-1 58895,A given to Pixels R, G, and B as one unit as other 
sampling methods, this — a method — **** — one — a line — a period — setting — a sampling pulse 
— Sa — one — ' ... Sai — ' ... San — ' — Sb — one ~ ' ... Sbi — ' ... Sbn — ' — R> 6n of drawing 1 6 - 
drawing 16 s, and drawing 16 t - drawing 16 y — being shown — as — Since it is set to "High" level 
one by one by making a part for 3 dots of horizontals into one unit Transistors Aa1 and Ab1, Aai, 

Abi Aan, The signal levels Va1 and Vbi, ... by which Abn will also be three steps at a time in an ON 

state, and is obtained from video signals Va and Vb, Vai, Vbi, .... Van and Vbn — the sampling capacitors 

Da1 and Db1 Dai and Dbi Dan and Dbn — three steps are sampled at a time in order. About the 

following actuation, a three-point sequential sampling method and a three-point coincidence sampling 
method are the same. 

[0022] In an one-line period The sampling capacitors Da1 and Db1, After all of Dai, Dbi the above- 
mentioned sampling action by Dan and Dbn are completed, Since the line switch signal level T starts on 

"High" level and all the transistors Ba1 and Bb1 Bai and Bbi Ban(s) and Bbn(s) are turned on all 

at once Each signal levels Va1 and Vb1, Vai and Vbi Van and Vbn are held by each hold capacitors 

Ea1 and Eb1, .... Eai and Ebi, Ean and Ebn. 

[0023] At an one-line period Thus, each hold capacitors Ea1 and Eb1 Each of Eai, Ebi, .... the signal 

levels Va1 and Vb1 held by Ean and Ebn Vai and Vbi Van and Vbn The pixel electrode 13 (1 1) of 

each pixel of the matrix mold liquid crystal panel 15 of the delta array shown in drawing 13 between the 

next one-line periods as follows, It is transmitted to 13 (i, 1), 13 (n, 1) and 13 (1 2) 13 (i, 2) 

13(n, 2). 

[0024] The Rhine selection signal VG 1 impressed to the line electrode G1 is first set to "High" level 
between 1/2-line periods, and TFT14 (1 1) and ... which were connected to the line electrode G1, and 14 
(i, 1) 14 (n, 1) are turned on [ ****** ]. Since this period and the output change-over signal CNTB 
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are "Low" level and the output change-over signal CNTA is "High" level, Since a transistor calcium 1 

Cai Can, and ******** will be simultaneous in an ON state with an OFF state as for all of a 

transistor Cb1, .... Cbi(s), .... Cbn(s) A signal level Vb1, Vbi, .... Vbn are not outputted to each train 

electrode S1 Si, .... Sn as the pixel signal VS 1 VSi, VSn, but only a signal level Va1, .... Vai 

Van are outputted, respectively. 

[0025] Therefore, each signal level Va1 Vai, Van are impressed to the pixel electrode 13 (1 1), 

13 (i, 1), 13 (n, 1) through TFT14 (1 1) and ... which were connected to the line electrode G1 turned 
on all at once, and 14 (i, 1), 14 (n, 1), respectively. 

[0026] The Rhine selection signal VG 2 impressed to the line electrode G2 at the remaining 1/2-line 
periods will be set to "High" level, and all (n, 2) of TFT 14 (1 2) and ... which were connected to the line 

electrode G2, and 14 (i, 2) 14 will be in an ON state. Since this period and the output change-over 

signal CNTA are "Low" level and the output change-over signal CNTB is "High" level. Since a transistor 
Cb1, Cbi, Cbn, and ******** will be simultaneous in an ON state altogether with an OFF state as 

for Transistors calciuml, Cai, Can A signal level Va1 Vai Van are not outputted to each train 

electrode S1 Si Sn as the pixel signal VS 1 VSi VSn, but only a signal level Va1, Vbi 

Vbn are outputted, respectively. Therefore, each signal level Vb1, Vbi Vbn are impressed to the 

pixel electrode 13 (1 2), 13 (i, 2) 13 (n, 2) through TFT 14 (1 2) and ... which were connected to the 

line electrode G2 turned on all at once, and 14 (i, 2), 14 (n, 2), respectively. 

[0027] Namely, a sample hold circuit SAMal, SAMai The video signal Va1 about the pixel by which 

SAMan was connected to the electrode G1 of the oddth line, G3, and Vai Van will be held. A 

sample hold circuit SAMb! SAMbi, SAMbn will hold the line electrodes G2 and G4 of the eventh 

line, the video signal Vb1 about the pixel connected to , Vbi Vbn. 

[0028] When the matrix mold liquid crystal panel 15 of the delta array which **13**(ed) is driven, thus, 
as mentioned above As opposed to Van the line electrode G1 of the oddth line, G3, and ... the signal 

levels Va1 Vai given to the connected pixel and ... the line electrodes G2 and G4 of the eventh line, 

the video signals Vb1 Vbi given to the pixel connected to ... and ... since Vbn is overdue by the half- 
pixel, the phenomenon in which a pixel boundary line is confused dies out, and a clear image is 
reproduced by the display panel 1 5 of a delta array. 
[0029] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional three-point 
sequential sampling method, since the period of clock signal CK to be used is 2-dot period 2tau as 
shown in drawing 12 , and an input-clock frequency must become quite high, must follow on increasing 
the number of level pixels and must make an input-clock frequency high further, spurious radiation is 
started or malfunction of logic is caused. Moreover, since it is necessary to shift a sampling pulse every 
2 dots, the train electrode drive circuits 1 and 2 become complicated. 

[0030] Thus, when performing a three-point sequential sampling, if the period of clock signal CK must be 
set to 2-dot period 2tau like drawing 12 and it is going to increase a level pixel, the frequency of clock 
signal CK must be raised and problems, such as generating of spurious radiation and malfunction of logic, 
will occur. Moreover, since the point which should be essentially displayed by one point is expressed 
with three points, R, adjoining G, and adjoining B, in the case of color display and the sampling time of R, 
G, and B is shifted tau every, respectively, it becomes difficult to reproduce the color which should be 
essentially displayed on one certain point. 

[0031] Next, as a three-point sequential sampling is shown in drawing 1717 Since the period of the shift 
clock CK 1 made to generate the sampling pulses Sa1, Sa2, and Sa3 for sampling the signal levels VR, 
VG, and VB given to R, G, and B each pixel from a video signal Vc is a 1-dot period (=tau), The signal 
level obtained by sampling also serves as signal level of the part from which only the 1-dot period (=tau) 
differed serially, and a difference of R at the time of a high region signal input as shows a video signal Vc, 
G, and B signal level serves as a technical problem called poor color specification, and appears. 
[0032] For example, in a liquid crystal display panel (no MARI White mode), when a binary digital video 
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signal as shown in drawing 19 a tends to be inputted into the pixel of each level Rhine and it is going to 
display black vertical Rhine, a wave-like standup and falling of the video signal inputted tend to become 
blunt like drawing 19 b with the output impedance of video amplifier, or wiring resistance and capacity. 
When the video signal given to each pixel with the sampling clock shown in drawing 1 9 c is sampled, level 
not only becomes low like R electrical potential difference of drawing 19 d, but the timing will be twice 
sampled to one R data in the place whose video signal became blunt. In the example of drawing 1 9 , it is 
not sampled twice. For this reason, the video signal of R has a voltage level lower than expected value, 
and since it is sampled also twice [ further ], the symptom as which vertical Rhine of half^closed eyes 
where what should carry out the display of 1 dot essentially adjoined black Rhine of the length which 
carried out the color blot from R pixels of next steps being colored and being sampled to the same 
timing also as each Rhine ranging over 2 dots is displayed arises. 

[0033] Moreover, since the period of the shift clock CK 1 is a 1-dot period (=tau), if a clock frequency 
becomes high, follows on increasing the number of level pixels and increases an input-clock frequency 
further, unnecessary **** will be started or malfunction of logic will be caused. 

[0034] furthermore — three — a point — coincidence — a sampling — **** — drawing 18 — being 
shown — as — a video signal — Vd — adjoining — level — a pixel — R — G — B — giving — a signal 
level — VR — 1 — VG — ' — VB — ' — a sampling pulse — Sa — one — ' — Sa — two — ' — Sa — 
three — ' — being the same — timing — sampling — having — a sake — Although there is no problem 
of a poor display which was described above, since the signal level of the same level occupies a part for 
3 dots of horizontals, high resolution is not obtained with a display with few level pixels. 
[0035] This invention solves the above-mentioned conventional problem, cancels poor color 
specification, and aims at offering a display driving gear with the display capacity of high resolution. 
[0036] 

[Means for Solving the Problem] The display driving gear of this invention arranges each pixel which has 
two or more red and each green and blue color in the shape of a matrix. It has a maintenance means to 
incorporate red and a green and blue video signal by the sampling pulse, and to hold. In the display 
driving gear which the odd-numbered train electrode and the even-numbered train electrode are 
scanned [ driving gear ] in a separate drive circuit, and supplies and displays a video signal on this each 
pixel A clock signal generating means to generate the clock signal which makes a 3/2-pixel period a 
period, A start pulse generating means to generate the start pulse which starts a sampling, It is based 
on this clock signal and a start pulse. During the 3-pixel period one by one by sampling pulse generation 
means to generate this overdue sampling pulse, and this sampling pulse It has a sampling means to 
sample to coincidence the red of three points which adjoins, respectively, and a green and blue pixel, 
and the above-mentioned purpose is attained by that. 

[0037] The display driving gear of this invention is crossed to the horizontal of odd lines and horizontal 
of even lines which two or more pixels prepared in the shape of a matrix adjoin. Moreover, red, In the 
display driving gear which it is arranged [ driving gear ] in the shape of a delta green and blue every 3 
pixels, and supplies and displays a video signal on these two or more pixels Two colors which adjoin 
horizontally the timing of a sampling of the video signal supplied to this each pixel are sampled to 
coincidence. It has the sampling means which repeats a sampling so that other one color may be 
sampled to the following timing, and the above-mentioned purpose is attained by that. 
[0038] The display driving gear of this invention is crossed to level odd Rhine and level even Rhine 
where two or more pixels prepared in the shape of a matrix adjoin. Furthermore, red, In the display 
driving gear which it is arranged [ driving gear ] in the shape of a delta green and blue every 3 pixels, and 
supplies and displays a video signal on these two or more pixels The 1st sampling pulse which samples 
the video signal for giving the pixel of this one horizontal of odd lines of a display panel, It has a sampling 
means to shift and sample the phase of the 2nd sampling pulse which samples the video signal for giving 
the pixel of this horizontal of even lines that this display panel adjoins, and the above-mentioned 
purpose is attained by that. 
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[0039] 

[Function] By the above-mentioned configuration, since a clock frequency is driven by conventional two 
thirds, a level pixel can be increased suppressing generating of unnecessary ****, and incorrect 
actuation of logic, and color reproduction nature also becomes good. Moreover, the configuration of a 
train electrode drive circuit becomes easy. 

[0040] Moreover, a means to sample the video signal which gives the sampling timing of a signal to red 
and the adjoining green and blue pixel to coincidence, and to sample other one point in order, With or the 
means which shifts the phase of the timing of the sampling pulse of the video signal given to the pixel of 
odd lines of a display, and the timing of the sampling pulse of the video signal given to the pixel of even 
tines The red and the 3-pixel green and blue display which combined the horizontal of odd lines which 
adjoins the combination color of one point of a video signal, and the horizontal of even lines by sampling 
a video signal can be performed. 

[0041] Since it is satisfactory to poor color specification since the level of the signal level supplied to 
these 3 pixels is sampled to the same timing, and a display rectangle can display like [ at the time of the 
conventional three point coincidence sampling ] in the range of 2 dots of 3 dots of horizontals to 
horizontals and shift timing of that sampling pulse can also be performed by every 1.5 pixel (1.5tau), it 
can drive with a low clock frequency to a three-point sequential sampling, and resolution higher than the 
time of the conventional three-point coincidence sampling is obtained. 
[0042] 

[Example] Hereafter, the example of this invention is explained. The drive circuit of a matrix mold display 
is explained taking the case of the drive circuit which drives a TFT-liquid-crystal display. 
[0043] Drawing 1 is the block circuit diagram of the train electrode drive circuit of the odd number train 
in the display drive circuit which shows one example of this invention, and drawing 2 is the block circuit 
diagram of the train electrode drive circuit of an even number train. Moreover, the timing chart in the 
case of performing a two-point sampling [ one point toggle ] using this train drive circuit is shown in 
drawing 3 . 

[0044] In drawing 1 and drawing 2 , the pulse width decision circuit 32 of the train electrode drive circuit 
31 generates the pulse SPU which has reception and predetermined pulse width for a start pulse SP, 
and supplies it to the input terminal D of D-flip-flop DU1 1. Moreover, the pulse width decision circuit 34 
of the train electrode drive circuit 33 generates the pulse SPD which has reception and predetermined 
pulse width for a start pulse SP, and supplies it to the input terminal D of D-flip-flop DD1 1. Here, clock 
signal CK 1 1 and 12 is inputted into a terminal 1 1 and CK 12. This clock signal CK 1 1 and 12 is taken as 
a clock signal with two thirds of the frequencies of drawing 7 and clock signal CK of drawing 8 . 
[0045] D-flip-flop DU11 in the train electrode drive circuit 31 generates the pulse QU11 which delayed 
time amount to the pulse SPU given to the input terminal D, when clock signal CK1 1 given to the control 
terminal CK 1 1 starts. This pulse QU1 1 is given to the input terminal D and sampling circuits 35 and 36 
of D-flip-flop DU12. Furthermore, when clock signal CK1 1 given to a terminal CK 1 1 starts like [ D-flip- 
flop DU12 ] D-flip-flop DU1 1, the pulse QU1 1 given to an input terminal D is incorporated, and the pulse 
QU12 which delayed time amount to the pulse QU1 1 is generated. This pulse QU12 is given to the input 
terminal D and sampling circuit 37 of D-flip-flop DU13. Hereafter, D-flip-flop DU14 operates similarly to 
D-flip-flop DU13 pan. 

[0046] D-flip-flop DD1 1 in the train electrode drive circuit 33 generates the pulse QD1 1 which delayed 
time amount to the pulse SPD given to the input terminal D, when clock signal CK12 given to the 
terminal CK 12 starts. This pulse QD1 1 is given to the input terminal D and sampling circuit 38 of D- 
flip-flop DD12. When clock signal CK12 given to a terminal CK 12 starts like [ this D-flip-flop DD12 ] D- 
flip-flop DD11, the pulse QD11 given to an input terminal D is incorporated, and the pulse QD12 which 
delayed time amount to the pulse QD1 1 is generated. This pulse QD12 is given to the input terminal D 
and sampling circuits 39 and 40 of D-flip-flop DD13. Hereafter, D-flip-flop DD14 operates similarly to D- 
flip-flop DD13 pan. 
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[0047] Thus, since clock signal CK 11 and 12 inputted into the train electrode drive circuit 31 and the 
train electrode drive circuit 33 is the same signal, the sampling circuits 35 and 36 of the train electrode 
drive circuit 31 and the sampling circuit 38 of the train electrode drive circuit 33 will operate to 
coincidence. Then, the sampling circuit 37 of the train electrode drive circuit 31 and the sampling 
circuits 39 and 40 of the train electrode drive circuit 33 will operate to coincidence in the standup of 
following clock signal CK 11 and 12. The same actuation as the following is repeated. 
[0048] Therefore, since 3 dots, R, adjoining G, and adjoining B, can be sampled to coincidence, color 
reproduction nature becomes good and can also simplify the configuration of a train electrode drive 
circuit. Moreover, since a clock signal with two thirds of the frequencies of the conventional clock 
frequency is inputted, it is avoidable to cause incorrect actuation of unnecessary **** or logic. In 
addition, drawing 1 and the example of circuitry of the sampling circuit of drawing 2 are shown in drawing 

4 , the example of circuitry of drawing 1 and the output-buffer circuit of drawing 2 is shown in drawing 

5 , and a sampling circuit and an output-buffer circuit can be constituted easily. 

[0049] Next, other examples of this invention and the example of further others are shown. The example 
of a display pattern when displaying on drawing 6 by turns the timing chart of the sampling pulse of the 
video signal given to each pixel of R, G, and B in other examples of this invention and monochrome 
vertical lines is shown. The example of a display pattern at the time of making monochrome vertical lines 
display it on drawing 7 as the timing chart of the sampling pulse of the video signal given to each pixel of 
R, G, and B in the three-point coincidence sampling method of the example of further others of this 
invention by turns similarly is shown. In addition, the circuit pattern of each display pixel is the same as 
that of drawing 1 and drawing 2 , and omits the explanation here. In drawing 6 , the video signal given to 
the adjoining pixel of R (red) and G (green) is sampled to coincidence, and the video signal given at order 
to other pixels of B (blue) of one point is sampled. Moreover, in drawing 7 , the phase of the timing of 
the sampling pulse of the video signal given to the pixel of odd lines of a display and the timing of the 
sampling pulse of the video signal given to the pixel of even lines is shifted, and a video signal is sampled, 
by the above, the combination color of one point of a video signal is adjoined, as shown in drawing 8 — 
level — . level to odd lines — the 3 pixels (delta array) display of R, G, and B which combined even lines 
is attained. 

[0050] Since it is satisfactory to poor color specification since the level of the signal level supplied to 
these 3 pixels is sampled to the same timing, and a display rectangle can display like [ at the time of the 
conventional three point coincidence sampling ] in the range of 2 dots of 3 dots of horizontals to 
horizontals and shift timing of that sampling pulse can also be performed by every 1.5 pixel (1.5tau), it 
can drive with a low clock frequency to a three-point sequential sampling, and resolution higher than the 
time of the conventional three-point coincidence sampling is obtained. 

[0051] Namely, in order that wave W (3) shown in drawing 6 and drawing 7 - W (14) may sample the 
signal level given to each pixel of R, G, and B of display panels 41 and 42, The sampling pulses Sa1, Sa2, 
and Sa3, ... which are generated with the shift registers 9 and 10 of drawing 2 , Sb — one — Sb — two 
— Sb — three ... moreover — a sampling pulse — Sa — one — ' — Sa — two — ' — Sa — three — 
' ... Sb — one — ' — Sb — two — ' — Sb — three — ' ... timing — being shown — **** . 

[0052] Moreover, drawing 6 and the sampling pulses Sa1, Sa2, and Sa3 in drawing 7 Sb1, Sb2, Sb3 

sampling pulse Sa1\ Sa — two — ' — Sa — three — ' ... Sb — one — ' — Sb — two — ' — Sb — 
three — ' ... both — the standup of the shift clock CK — synchronizing — **** — A sampling will be 

started if a start pulse SP is inputted. Sampling pulses Sa1, Sa2, and Sa3, Sb1, Sb2, Sb3 sampling 

pulse Sa1 ', Sa — two — ' — Sa — three — ? ... Sb — one — ' — Sb — two — ' — Sb — three — ' ... 

a standup — the transistors Aa1 and Ab1 of drawing 2 , and ... Aai, Abi Aan and Abn will be in an ON 

state one by one, and the sequential sampling of the signal level is carried out at the sampling 
capacitors Da1 and Db1, Dai and Dbi Dan and Dbn. 

[0053] If the sampling wave of the video signal given to R [ of the delta array which consists of the 1st 
line of the display pattern in the display panel 41 of drawing 6 and the 2nd line ], G, and B each pixel is 
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seen Sampling pulse W which samples odd lines and even lines (3), Since W (4), W (8) and W (5), W (6), 
and W (7) have started to the always same timing, they understand that R and G which combined level 
odd Rhine and level even Rhine, and the video signal given to B3 pixel (delta array) are always 
simultaneous. The problem of the poor color specification by timing gap of the video signal given from 
this to R [ of a delta array ], G, and B each pixel is not produced. 

[0054] Therefore, the sampling method in the monochrome display pattern of the display panel 41 on 
which vertical lines were displayed, If the three-point coincidence sampling method of drawing 7 is 
compared, in the display pattern of the display panel 41 on which the monochrome vertical lines in the 
sampling method in this invention were displayed As opposed to occupying the pixel range of 3 dots of 
horizontals, although it displays each black and white of one line at a time By the three-point 
coincidence sampling method, although it displays each black and white of one line at a time, the pixel 
range of 6 dots of horizontals will be occupied, and as for the sampling method in this invention, the 
twice as many degree of **** as this is simply obtained to a three-point coincidence sampling method. 
[0055] In addition, although the sampling of the video signal given to the pixel of R and G was made into 
the same timing as an example, the result same also as the same timing is obtained here in the sampling 
of the video signal similarly given to the pixel of G, B, or B and R. 
[0056] 

[Effect of the Invention] As mentioned above, being able to drive a clock frequency by conventional two 
thirds, and suppressing generating of unnecessary ****, and incorrect actuation of logic, according to 
claim 1, a level pixel can be increased and resolution can be raised. Moreover, since 3 dots, R, adjoining 
G, and adjoining B, are sampled to coincidence, color reproduction nature becomes good and can also 
simplify the configuration of a train electrode drive circuit. 

[0057] Moreover, according to claims 2 and 3, the problem of poor color specification is not produced 
and a matrix mold display with the display capacity of high resolution can be offered. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram of the train electrode drive circuit of the odd number train in 
the display drive circuit which shows one example of this invention. 

[Drawing 2] It is the block circuit diagram of the train electrode drive circuit of the even number train in 
the display drive circuit which shows one example of this invention. 

[Drawing 3] It is a timing chart in the case of performing a two-point sampling [ one point toggle ] using 
drawing 1 and the train electrode drive circuit of drawing 2 . 

[Drawing 4] It is the circuit diagram of the sampling circuit in drawing 1 and the train electrode drive 
circuit of drawing 2 . 
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[Drawing 5] It is the circuit diagram of the output-buffer circuit in drawing 1 and the train electrode 
drive circuit of drawing 2 . 

[Drawing 6] It is drawing showing the example of a display pattern when displaying by turns the timing of 
the sampling pulse of the video signal given to each pixel of R f G, and B in other examples of this 
invention, and monochrome vertical lines. 

[Drawing 7] It is drawing showing the example of a display pattern when displaying by turns the timing of 
the sampling pulse of the video signal given to each pixel of R, G, and B in the example of further others 
of this invention, and monochrome vertical lines. 

[Drawing 8] It is the display pattern Fig. of the matrix mold liquid crystal display of the delta array in this 
invention. 

[Drawing 9] It is the block diagram of the conventional TFT-liquid-crystal indicating equipment with the 
display panel which allotted the pixel in the shape of a matrix. 

[Drawing 10] It is the block diagram of the train electrode drive circuit 1 in the TFT-liquid-crystal 
indicating equipment of drawing 9 . 

[Drawing 1 1] It is the block diagram of the train electrode drive circuit 2 in the TFT-liquid-crystal 
indicating equipment of drawing 9 . 

[Drawing 12] It is a timing chart in the important section of drawing 10 and the train electrode drive 
circuits 1 and 2 of drawing 1 1 . 

[Drawing 13] It is the block diagram of the matrix mold liquid crystal display of the conventional delta 
array. 

[Drawing 14] It is the circuit diagram of the train electrode drive circuit which drives the matrix mold 
liquid crystal display of drawing 13 . 

[Drawing 15] It is the wave form chart of the shift lock pulse in the three-point sequential sampling 
method at the time of driving the matrix mold liquid crystal display of the delta array of drawing 13 , and 
a sampling pulse. 

[Drawing 1 6] It is the wave form chart of the shift lock pulse in the three-point coincidence sampling 
method at the time of driving the matrix mold liquid crystal display of the conventional delta array, and a 
sampling pulse. 

[Drawing 1 7] It is drawing showing the example of a sampling pattern in a three-point sequential 
sampling method. 

[Drawing 18] It is drawing showing the example of a sampling pattern in a three-point coincidence 
sampling method. 

[Drawing 1 9] It is drawing showing the sampling timing wave explaining the trouble in a three-point 
sequential sampling method, and an indicative data. 
[Description of Notations] 
3 Line Electrode ****** 
1112 Shift register 

13 Pixel Electrode 

14 TFT (Thin Film Transistor) 

1 5 Display Panel 

31 33 Train electrode drive circuit 

32 34 Pulse width decision circuit 
35, 36, 37, 38, 39, 40 Sampling circuit 
R The pixel which presents red 

G The pixel which presents green 
B The pixel which presents blue 
L Distance between level pixels 
tau Time delay between level pixels 
CK Shift clock 
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SP Start pulse 
Va. Vb Video signal 

G1, G2 Gi Gn Line electrode 

S1, S2 Si Sn Train electrode 

VG1, VG2 VGi. .... VGn Rhine selection signal 

VS1, VS2 VSi VSn Pixel signal 

T Line switch signal 

CNTA, CNTB Output change-over signal 

Sa1 Sai, San Sampling pulse 

Sbl Sbi, Sbn Sampling pulse 

Sa — one — ' — Sa — two — ' — Sa — three — ' ... Sampling pulse 
Sb — one — ' — Sb — two — ' — Sb — three — ' ... Sampling pulse 
Aa1, Aai, .... Aan Transistor 

Ab1, .... Abi Abn Transistor 

Ba1, Bai Ban Transistor 

Bb1 Bbi Bbn Transistor 

calcium! Cai, Can Transistor 

Cb1, Cbi Cbn Transistor 

Da1, Dai Dan Sampling capacitor 

Db1 Dbi, Dbn Sampling capacitor 

Ea1, .... Eai Ean Hold capacitor 

Eb1 Ebi Ebn Hold capacitor 

F1 Fi, .... Fn Output buffer 

SAMal, SAMai, SAMan Sample hold circuit 
SAMbl, SAMbi, .... SAMbn Sample hold circuit 
VR, VG, VB, ... Pixel signal 
VR\ VG\ VB\ ... Pixel signal 



[Translation done.] 
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• Ban, Bbn, 43«fctf h y > vT.^ C a 1 . C 
bl. • • • » Ca i, Cbi. • • • , Can. Cb 

nte^n-en, ?-b gizxtiznzmmfi "h i 8 

h" U^H:ft5iV-7 s t KK>d*«HU 7 
40 tn^-f7fi:bT*>ll;I 1 !:40, y- h g 

(CA^^tl^m^^ "Low" l/^HCte-SxhV-Xs 
t KH>d^lt&0 7tD^ 7?tLTt 
7««ta4t>0it5. &m*A*-v7 7F 1. 

• • • . F i . • • • Fntt. Va, VbSfiOAA 

*nfc*«m^*3S«ttttcia«u, H*m^vsi, 

• ■ •, VSi, • • • VS n t LTttlTJ-f 5„ £ £> 
\Z, h5>y^?Ca 1, • • •. Ca i, • • - Ca 

n ^n^ennf- b g ic«ai^«m{i^c n t ahhx*} 
so • cbn-tn-pnoy-hgicttmaHasMB^cN 
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C N T B li^tl^nSteLTtD 0 y-i ymfflYKO 1 / 2 
r<h(C "Hi gh" Wit "Low" L^;U£li9ig 
1-(DT-. £f\ 0. 5H©Wr B 1IC*5^Th5>v ! 7.^C 
a 1 , • • Cai. •••Can >ttg|T h ? 
>i?Z.?C b 1 , • • Cbi. • • • C b nitty 

Cal, • • Cai. - -- Can h 
7>v J 7.^C b 1 . •••.Cbi. • • • . C b nte 

[0013] *fc, x7hU-/XJ'll, 12(£te, 0 
1 5 a*5«fctf0 1 5 bi:^ti9&)iiTOy7 h £ P 
.yi7CKl, CK2*^A^>tl-&. v7hi7D-vi7CK 
1 h 7 o y 7 C K 2 «P$roM±T r / 2 £ 

^nb->7 h 1 1 , 1 2 1 5 c fc^f <k 

->7 h u-vx^ 1 1 «. 7^-KA;^sPd« 

»!L-TflWr*KfT*>n*. ->7 h 1^**1 2 fcftg 
tc. X?-MMSP^Sn5,!:y7 htbf^^P^ 

7 C K 2 ©ft%±*»0 CBDH LTJ^ffl r ftfCfT^tlS. 
[0 0 14] f©MI, ->7M/-^^1 1W>7"^ 
*-;i/b*®&©h-7>> J 7.7Aa 1, ■ • •, Aai, 

• • •, Aan, <D64 , -be\z5-Z.Z*)->7' t )>ifrt 
MSa 1, • • •. Sa i, • • Sanli II 
5 d~il 5 h\Z*-TJ:?\Zfflffltfr<Drt)l7>T*$>? 

^Ab 1, • • • . A b i . • • •, Abn. ©#y— 
hgtC-^A-5-y->7'U>^/i;PXS b 1 . • • •, Sb 
i . • ■ Sbntt, I15i -m 1 5 mlC^f <fc 5 
-tJ-^U >if/Vl*S a 1 . • ■ Sai, •• 

• , S a niC*tLTr/2fctt-rnT^-5^ffia-r-5 

[0 0 15] CCDi^fr. y7h7n7^/CK2*5y 
7 h 7 D y ? C K 1 IZft LT. «fWtt±1f r / 2 7ctt« 
SIL. ^©&ffl£7t/2f£ttt*e>Lfcfc©T&&7ci*. 
y7M/v7,^ll, 12fft-?n©y7hifS» 
T-S *-f 5 >if *«l$IBItt±-C r / 2 fc*ttilM-TS C i: tc 
75; -5. Lfc*bt. U->7' l J>^XSbl^h7> 
v7,7Ab 1 tc^LTJi^TS^>7 p U >^«HWtt, it 
•>7*U>WXSa l75^5>> J X^Aa 1 fC*t LT 
^*-T-51t>7 p 'J >^«8Wt»bTll$lll»*±T r / 2 ti 

7 S b 1 . • ; Sbi, •••Sbn *tl*tlffli 

1 . • ■ •> Sai. - -- Sa n -^n-?n^fg^T 



(4) 

-5. 

[0 0 16] $e>tC, h^yyXJ'Aa 1. • • • , A 
ai. • • • Aa n©V-X s I&fglfl-^V a #A 

73$n. h7>-/7x^Abl, • • •. Abi, • • • 
Abn©7-7,sKte. ISft&d^V a lC*tJ&LTJ£ft>£ 
teL.TV^^»«^Vb^A73SnT^^,, @13ICfe 

LT?0mS SI. S2. • • - Sn. ffM^G 1 . G 
10 2. - • • G n ©SilT^T. 5*«ft^Va«. 1 #© 
tS&frff-KG j ±lcM^&B^(Dg2?iJtC^bT. r ©$ 
MZ:tKI^*5iJ»K:ftIB*«ai 3 (1, j) , 13 
(2, j). •••13 (n, j) K8]ftrr*fc*»«E 
Val. • • •, Vai, - -- Van SrM^fcfcWT 

*«. i*«fi*tv b tt*f»fr«s»G j KBwrr* 1 * 
©«»fT*«G (j + i) ±\zm&&mm<D$im\zft& 

LT. r<Dffliar£KI5*MttK#iB*©B*««l 3 
(1, ( j + 1) ) . 1 3 (2, ( j + 1) ) . • • • 
13 (n, ( j + 1) ) KEPDirfSfB^mJEVb 1, • 
20 - -.Vbi. • • • Vbn <£M^/cfc©T&-2>. 

[0 0 17] Lfc*5oT, ftHs^Va±C*Sl^i 
EEVal. ---.Vai. • • •VanH>7 ,| J> 
4?V1;U7n Sal, • • •, Sai, •••Sa nlz£-z> 
Ti7->yj>m, lfl«CBlt««^vb±t:*4e^ 
tlEVbl, ---.Vbi. • • •Vbn^>7' l J 
>771;U7, Sbl. • • •, Sbi, • • • SbnllJ; 
9T*>7' , J>i'T*4Ci:l:&4. £<=>iC, fg-*t*JEE 
Val, • • •, Vai, • • • V a ntC^LTft^-lt 
EVbl, •••.Vbi, •••Vbn ttl^|B](»±lc 

so js^T, *mmtt\zn%tz>z/2tnrmnz>z\£\ztz 

[0018] ft*5, 0 1 3 K*-r«»fT««G 1 
Lfc#ia*JC*t»TffilAtf«i#B©H*ttG (ISO L 
^MS7iHOT, £©Hi!i©H3^Sl 3 (i, 1) \Z 

T*5TFT14 (i, 1) Sr^LTiSStmffi 1 3 

(i, i) tfissn*. 0 i 3 \zm?m 

^CfTmSG 2 C»asUfc#H*C*St»T«*tfJB i #g 
40 CDH^«^R L^M^^t'^CDT', CWiB^CDiaSttS 1 
3 (i, 2) fcB)lWSft*{B^*BEVb ni*fi©J»fl| 

^TFT 1 4 (i, 2) ZftVTmmmffi 1 3 (i, 
2) ilg^^n-S. teOHSRK-p^TfclSlfcT**. 
[0 0 19] ^IC. ±ja$Lfc«fcHI»KOHTB»^)i 

[0 0 2 0] ±BB«j«C«t 0. *r. 1 7-f >fflP B TiI*J 
^T. it>7 P| J >T'/1;U7. Sal, • • •, Sai, • 
• -San. 1)->7 P, J /^WXSb 1. • • • , S b 
so i, • • ■Sbn«"High" U^WCtt*© 
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7 

T, h V >i?7s$ A a 1 , AbL • ■ •♦ Aa i, A 
bi, • • Aan, Abn«t>«iiaO, 
RMfVa, Vb*5S5ft4fiWEVah Vb 
L • • Va i> Vb i, • • •» Van* Vbn 
i%>yU>^>T>itDal, Dbl, • • • , D 
ai, Dbi, • • •> Dan, D b n \zm*ADr>7 1 ) 

[0 0 2 1 ] 2btC, tt©*>^U>y*Stl/Tll 
^i¥3-l 5 8 8 9 5^&«K3SSn*Bl 6<D<fc? 
ft, HSR, G, Bl:4A4 3i*©fi^tE*l*fi 

;i/7, Sal', •••,531*, • • San'; 
SbT , • • Sb i\ • • • ♦ S b n ' ttH 1 
6 n 16s, 0.1 6 t 1 6 y t::*Tcfc "5 t£- tK 
¥3 K7b»Sl*ttfclT«* "Hi gh" U^MZ 
UZ><DT\ h7>yX^AaL AbL • • •♦ Aa 
L Abi, • ■ •♦ A an, Abnfc3gfO*>^ 
ttfcftO, lft«fB^Va, Vb*6»6ft6«ttEV 
aL VbL ■ • VaL VbL • • • , V a 
n, Vbn^it>7 p, J>^>r>^Da 1, Dbl, 
•••,Dai,Dbi, •••,Dan,DbncD3 

3 jflmi** > y u > ct # 3 js n > y° u > i/ 

[0 0 2 2] l7^>ir B 1Ci5^T-!t>yU>^>f 
>1tD aL DbL •••♦DaLDbL • • 

Dan, Dbn^ c fc^)±fB^>y , J>^ii!j^^T^ 
T^Tim 5<>X<7ffif«ffT^ "Hig 
h" W^;i/^iL^±^D, T^Ttf) h^^X^B a 
L BbL • • :> Bai, BbL • • Ba 
n, Bbn#*— ft\Z*>Wim\ZtlZ><DX\ §if^tEV 
aL VbL ■••♦VaL VbL • • • ♦ V a 
n, Vbn A^*-^ K 3 >f >U" E a L Ebl, • 

• • , E a L E b L • • •, Ean, Ebnl:*- 

[0 0 2 3 ] u0«fc5[:Ul 5< >JBI«k:**-^H 
n>x>1^E a L Ebl, • • • , Eai, Ebi, 

• • •, Ean, E b n K $nfcS§lEV a 
L VbL • • Vai, VbL • • • , V a 
n, Vbn^nfnil «T©«fc 3 K*tf> 1 >ffl 

momtcH 1 3 i:*tfj^E5ij^7 h u i7^s«a^ 
1 s <D&mm<Dmmmw> 13 a, 1 ) , • • • , 

13 ( i , 1) , • • • , 13 (n, 1) , 13 (1, 
2) , • • • , 1 3 ( i , 2) , • • • , 1 3 (n, 

2) cessn^c 

[0024] nmmG 1 izwmznzv'f ymvimnv 

GLfrt, ST, 1/2 >Mm<Dffi\Z "H i gh" U 

ff«SGii:»«snfcTFTi4 (1, 

1) , • • • , 1 4 ( i , 1) , • • • , 1 4 (n, 



(5) 

8 

1) tf^T^ttiRlwfc*. C©»H, ttirtttSMfff 
CNTB^ "Low" U^^TSOttS^^ft^CNT 
A^"High" U"<;UT**&«>, h7>yX^Cb 
L • • Cbi, • • Cbn \i-§r^X^y^m 
CDS ST* hy>z/X?C aL • • Cai, 
•, Can, \ft^X-^\Z^r>^mtt^(DX\ 
mms 1, • • • , S i , • • • , SnCBili^V 
SI, • • • ♦ V S i , ■ • VSnt LTff ^«J£ 
Vbl, • • • , Vb i , • • • , Vb niftmtf^tx 
10 T, {f-^ft/EV a L • • • , V a i , • • • , V a n 

[0 0 2 5] bfc^T, M^tEVaL ••♦ 
Vai, • • •♦ V an\t—^\Z^r>Vtm\zU^X^^> 
frtiGl«iSn^TFT14 (1, 1) , • • 

• , 1 4 ( i , 1) , • • • , 1 4 (n, 1) 

T, iilil 3 (1, 1), 13 (i, 

1) , • • • , 1 3 (n, i) K-e-n-enepiosn*. 
[0026] mo<Di/2y-i>mm\z. nmmc2\z 

ffliman*5<>«««*fVG2** "h i gh" 

20 \ZU0. fr«ffiG2K£J*SnfcTFT 1 4 (1, 

2) , • • • , 1 4 ( i , 2) , • • • , 1 4 (n, 1 

2) air^T^ttffiifc*. cojwru matt»«*§- 

CNTA**"Low" U^;i/T*9fflrt«J»l{t*tCNT 
"High" h^>v ? X^Ca 
L Cai, • • • , C a n^T^7f 
h7>yX^CbL • • •♦ Cbi, • • •♦ Cb 

n, tt-r^T-»tc*>«i»tfta<oT, &mwms 

L •••,Si,---,Sn lcttH*m-^V S 1 , 

• • - , VSi, • • •♦ VSntLTfl^fEVa 

so 1 , • • • ♦ V a L • • • , Va n^tB^^n-T, ft 
^*/£ V a L •••♦VbL •••♦Vbn tzftifi 
*n*tlW*Sn*. LfctfoT* M^tEVbL 

• • •♦ Vbi, • • •♦ Vbn(i-?fi:t>«ilia 
oT^Sff««G2l:Si»SnfcTFT14 (1, 

2) , • • • , 1 4 ( i , 2) ♦ • • • ♦ 1 4 (n, 
2) £^LT, l$til3 ( 1 , 2), • • • ♦ 13 

( i , 2) ♦ • • • ♦ i 3 (n, 2) iz^n^enmuz 

[0 0 2 7 ] IP*>, ^>~/)ViS>—)V KIhISSS AM a 1, 
40 • • • , SAM a i , • • • , SAM a n \$$i%L?f B <D 

««gl G3, • • • iz&mzntzmmizM-rzvkm 

m^V aL •••♦Vai, •••♦Van £*-;U 
K-T^CttCftO- ij->y;^-;UKlHlSSSAMb 1, 

• • • , S AMb i , • • • ♦ S AMb'n ttffi&frBtf) 

fr*BG2, G4, • • • »c»«snfca*icMraift 

^{f-*§VbL • • •♦ Vbi, • • •♦ Vbn£*- 
)lF*TZ>Zt\ZtiZ>o 
[0 0 2 8] Z.(D£o\ZLXmi 3^Lfz7")lsi7^l(D 

so \Z. ««cffB<Dff«ffiGL G3, • • -SlSnfel 
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9 

sSHd^A-Sff ^«JEV a 1 , • • Vai. • • • V 
anlCttbT. <SicfrS(DfT«@G2. G4, , • • IC 
«ttanfcH#JC#^.**««#Vb 1. • • Vb 

i» • • • vb ntf¥mmftt£irmtiz><»T\ n*%9 

[0 0 2 9] 

^■5^P^^<t^CKCD«ffl^2 hffiPe^2 rTW 10 

ftSiB^TKtfoTa&KAa^Dy b 
& *t n If ft £ fc <^© T,' I* £ fi d b 0 D v» y £ 

[0 0 3 0] ^©iolC, 3 Ai*1r>yU >^£fT3 

fuyirmncKomm&mi 2<n&o\z2 Yv 

f -5 i: ? D y * fl^ C K © £ ± if ft Vf fttf & <b 20 

■f , *g$iw©fS£-^ p ->* y * ©R»f^A a<Df%mm 

RS5-T4R. G, B© 3 ,£Taf 7c©, 

Tl^-5©T% j£K^3ft5^£fe£Wsrr 

[0 0 3 1 ] 3^li^:-y->7 p U >4ffcfcHTttH 

17lr^-TJ;5C MMVciOR, G, B#HSS 

tc^-A?>ffi^mffiv R> v G , v B =&-y->7 r u >if-r%tz 

ttXD-y->ZfV>{?/*)l7.Sal, Sa2, Sa3^4 30 

7 YfUyZCK 1 K-yhfflK ( = 

r) T<fe-g>7c©. U->^'J>^lcJ:0#e»n*ffi**«ffi 
HyMM (=D fc*ttgfro7cg&#© 

A^P#(c43tt-5R, G, Bffi^I/^;W©ffl>tttfeS^F 

[0032] eg*, nr. ttnas/wu 

-fh^E-H) iCfct^T, 01 9 alCjjVr<fc'5fc2filxr 

j'-f S >^4*ft^«D«r3fct 0. 019d 

© R «JEE©<k 3 IC U"\;l/^*<6 < ft -5 tf A> 0 Ttift < . 1 
0©Rx-^lC^bT2g-y->7''J >^^n^>Cli{Cft 

5. h 1 9 ©#jT-te. 2g-y->yj >^^n-5ct«ft 



/0 

h©^£-f<#&©#2 Mc*fca4«o. ^gRi 

>icp^b7cr^B©^7-f >*«a**n*fi«*«*i; 

•5. 

[0 0 3 3] £7c> y7h?07?CKl ©ii»]# 1 h* 

vhmm (=d T**fc*. * 
[0034] sec. 3,^isiNfit>yu>^-et±0i 8 

I'^Ti^lC. (fc«lfi^Vd«kOI»«-r** s l I H*R. 
G, Bi;4x5i^iEV R ' , v G ' , v B ' 

V>{f/WXS a 1 ' , S a 2* , S a 3' iCtOlelb 

g*^FS©raaiift^*^ m— U'OMDm^n&.&Tkw- 

3 htfSrd^bTb^?*:©. z|c¥iSj!i»©4>fcH 
**S«TttES#«fl«*»&ft&^. 

[0035] *^h^«, ±ea«e*©iHiBS:»ft-r*'b© 

[0 0 3 6] 

a. a»©*fe. *fe©#fe^w-r5$is*?r-7 

h 'J ^X^clcE^Jb, -y->^U >^A;PXlc<i;D#fe< 

b. ^Sc#a©?imffii<PISc#@©?"J*@SrS'J*©iKi!l 

®ttfcTjeaEbTKftii*fci*«fli#*«*&bT**a 

;i/7.^»o'^xfi^3iii^fflr B 1iin?)K^>7 p 'J >^/^ 
wfi©ia^^iwi^tc-y->^'j >y-r-5-y->7 p u> 

[0 0 3 7] Sfc, .*S!BJ©**^i!lgeti, V HJ 
tcx;P^fclciB?iJ$n, K«§c©H^lci*^ft^^m$& 

r-5i*»fi^©-9->7 p u >y©^-f s >^*7k¥*[^ic 
mm-? ; b2&$:mm\zi)->-7°>)>?v, %.<Dfm>t/ 

Digf1t>^U >y^S^*-T-5t)©T*0. ^©Ci 
K <t K> ±IB B Ms^t A 3 ft 5. 

[0 0 3 8] *^^©«^ig»jSM«. 7MJ 

^^«fc»it6ftfca»©a*o«»ra7k¥*»5'f 
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#>(Di!fc{§rti^£-tf->:/'j >^-r 3KS2 ©it>y u >y/i 
;^©<i*B£-f "DLT-y-^'j >^-r^>-y->7 p 'j 

[0 0 3 9] 

[0 0 4 0] *fc, (g^©it>7 p 'J>^^^5>y^^ 

SfT^CtT, **«*©1 BArt"** 
¥«»7-f >i* 3 Fffl»5'f >*ffl*^-&fcaSe. IB 

[0 0 4 1] i©3l3ll:MSn5flffff©l/^l/ 

tcrai8ttJ&<. : S£*W3^|sIP#1t>7'U >^P#©J;5»C 
3 h*6*f 2 h©iSBT'*;*: 

1. 51* (1. 5 r) ZHiT''\ : 7XZ>tztf>. ZMM&V 

*. 
[0 0 4 2] 

[0 0 4 3] El 1 fcM=fS9!©— fMS0y£*T*SBlllII 
&tc:fctf3iSfi5c?iJ©*nJtt1Iig»le]g&©:7*p y 2 HJSSHT- 
&0> 0 2«ffl»JiJ©?nj*®ggij!ilHl?&cD^n-y^(5ISSS 
C©5IWftEI»*JBV>T2jaijfth^;if 

[0 0 44] El 1 &«fctfEl 2 C*HT. ?"J«ffiggI!)!el8& 
3 l©AW;*tBftJ£l§l»3 2tt, X*-h/1JWSPt 

U D 7 'J ♦/ y 7 D 7 y D U 1 1 © A^S^D ICMt 
*. M«f«ttlalfl^3®/WXMft&BK3 4 



(7) 

12 

. m-D/VlKS PD^MU D7'J77'7D7^DD1 

2\Zl*2ay{7tmCKl 1, 1 2£A7j-f5«, d©f 
Dy^CKll, 1 2ti. H7i3j;y:EI8©^D-> 

57 <t*t c k © 2 / 3 ©jf&& 9 a y i/ t-r 

■5. 

[0 0 4 5] ?ijm@igli!)lH]8S 3 1 *OD7 'J y 7 7 D y 
7DU1 Hi, ©JP«^CK1 1 (;:•$■*. 5>nT l> -5^ p 
y£«^CKl l#3S±#3<b#lCA£^D 

io f,nTt-^yt^xs PuicttLTf$PBT£a£-t±7cyi;ux 

QUI l$Mtl>. iWtMQUl 1$D7U7 7' 
7D-y^DU 1 2©AWDt-9->7U >^[hI!&3 
5, 3 6(C#A-5o D7U77'7077'DU1 
2fcD7'J 7 7"7D77'DU 1 1 tf^WZ. SlfCKl 
1 IC#Aen-2>^P^^ff^CK 1 ia*ft£±]&«a<I:S 

/•?^7.qu i i ic^UT^f^^ae-e-Tc^^Qu 1 2 

££/£T-5. :©Ai^QU12$D7U77'7D77' 
DU 1 3<DA73«^Di1t>^'J >^@SS3 7 
20 «T. D7'J77"7D77"DUl-3Se 1 i:D7U7 

77D77*DU 1 4fcra«fc:lMrr*. 

[0 0 4 6] ^HmSKIblsIK 33>t I 0D7U77'7P7 
T^DD 1 1 «» SSfCK 1 2fC#A^nTUS^P^^ 

T^-S/t.lUT.S PDlC^UT^fra^jl^-Sfc/IJUT.QD 
1 lS4^t5. '©/tMQDl 1&D7'J77"7D 
7 7"DD 1 2©A2j*?D£U->7*'J >^0?S3 8 (C^- 
A-S. C©D7U 7 7*7n77*DD 1 2 t>D7'J 7 7*7 
□ 77*DD 1 1 tmm\Z, SfCKl 2l:^bft§^ 
30 Py£f§*tCKl 2*ia-6±*«*t*fc:A*S8 : FDK# 
^f,ns/iMQDi USiOii*. r?;l/7.QDl itc 
ttLTPSK&ji^-frfc/'WXQD 1 2 ££fi£-t3,> -© 
/^UXQD 1 2 £D7D 7 7*7077DD 1 3 ©A7J3$ 
fDti)->7'J >^(5lSS3 9, 4 0{c4*-5. D 
7U 7 7*7a77'DD 1 3 £ 6fCD7'J 7 7"7D7 7 , D 

d i 4 t>R«c»fp-r*. 

[0047] ^©ct^t', ?«jm«iig«ji5jgs 3 1 tmmm 

m»i®&3 3JCA^-r-5i7P-yi7fs^CKl 1, 12H 

40 08§3 5, 3 6 t?lJliffiffii!llHlSS3 3©^>7 P, J 

8S3 8ttra«#lC»f^-r*c:<i:IC^£?). ^©i/P 
7fll§CKll, 1 2flDi%±*«t)T. ?iJ*SKIi!llEl 
?S3 1 <D-y->yj >y0Sg3 7 t^J*@^Hj[Hl8g3 3<D 
it>yu >^le]SS3 9, 4 OttHPSKHifFraciCifc 

[0 0 4 8] Lf;*'7l, P^-T^R. G. BC3H7 
so ^^J#Oi7Pv^ft^^A^-r-S)Ac*, ^S^It^Pv 5 



13 

£. 0 4ICH01*5«trjCS2cD-tj->yj>^'[HlSSro(5]SS 
^J5£0*J^^b. H5ICte@ 1 to£Xf@2<Dmijrty7 7 

iiJ 7J A* y 7 7 @SS £ ^ IC £ Z. £ * 3 . 
[0 0 4 9] ^ir. #fgBJ©ffi©|l|SS0y, $t>tcte©ll 

©£"f ~>tfmt. eH©SS7-f >££5K*^£-t3- 
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